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I. Hevicw of previcus disucumssion
1, Began consideration of the change at a normal D gene to give a rutable
condition -- {rom recessive, colorless, ¢, to full color, C,

2. Condition found in 1 of 3500 tested gametes from an dingle plant
whose consitution was:
C 3h wx Ds Ac

C Sh wx Ds ac

3. It was shown that rmutations to C occur only in vnresence of Ac

sive, commletely stableg

4o Without Ac, the colorless phenotyme, reces
iate cross, mutations cormence,

When Ac added to nucleus by apmropr
IT, The stability of the C mutant from c-ml:

1. The mutant areas in ¢/c¢/c-ml kernels:

2. The germinal mutaticns: ilow formed:
¢/c-ml  Ac ac Crossed to c/c: TFew fully colored kernels,
These come from mutations at c-ml before gamete formation.
3. Tests of thie stabilitvy of the ¢ mutants:
a) Test tyne 1: Single kernel, from above cross,
Self=-pollinated for transmission of C mubant and homozygous condition.
Crossed by Ac-tester to determine presence and absence of Ac
Crogsed to ¢ /¢, ds ac -- to test for C phenotrpe,

Crosscd to ¢ / ¢ Ac, -- to test for reaction of C presence of Ac,
snou d 1t be absent from the plant being te .

Hesults: The C action cormletslw stable in the presence of ke,

b). Test twpe 2 - progeny test from 2 sirgle germinal rmtatlon carvr ing
kernel.

self-pollinated ear derived

all tyves selected; Test

Trom plant with rutant : “ernels of
ed as above,

Results
it we

fDI—J

b same as apove, Mutnat C as stable as C from waich
ved,
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IITI. The nresence of Ds in the c-ml carrying chromosome.,

1, Yriginal cross: yec sh wx ds ac female x¥gC Sh wx Ds Ac Lo
I [3 L1
Ygl Sh wx Ds ac
2, The a»pnearance of plant Trom tis kernel: streaks of yg -- Ds tvoe

pattern,



3. Constitution cf plant was:

AN
Yg ¢ Showx () Ac
¥yg ¢ sh wx ds ac
Wx Wx

li. This plant crossed to yg ¢ sh / yg ¢ sh no Ds , no Ac

5 The ¢ to C var, kernels in Sh Wx class removed, Plants grown from them,

[

- R F t
‘he ¢ Sh Wx non-var, kernels removed, H " i !
: a g 3t i it
The ¢ sh wWx K i _

6. The green plants (¥g/yg olants) in each of tiese sub-cultures compa-ed.

a)., All plants coming from the ¢ to C kernels showed Yo to yg var.

b). None of the Yg/yg plants coring from the coloricss Sh Wx kernels
showed vor, for vg.

c)y This would suggest that no Ds was at standard locaticn in c-ril
narent, (Crossovers shovld e rresent in the ¢ 3h Wx and
¢ sh Wx classes introducing Ds,. These not found,)

7o The »larts derived from the ¢ to C kernels crossed to ¢ sh wx ds ac femal

X c=r1l Sh WX Ac
a)e ¢ sh wx ds ac Temale x - - e
c sh Wx ac
b). The tes of Lernels on the ears dxpected apnecrance
¢ Sh wx Ac ¢ to C var,
NoON-Ccrossovers IR
c Sh wx no Ac colorless Sh wux
Crossovers, c-ml sh Wx Ac ¢ to C sh Wx
region 1
N : c-rl sh Wx ac coloriess sh ¥x
¢
- 4 rossovers,
v - region 2 c=ml Bh Wx Ac c to C Sh Wx
c-ml Sh Wx ac ¢ Sh Wx
the ¢ sh Wx chronmcsome == n'n crossovers ¢ sh wx
c Sh wWx crossover reg, 1 ¢ Sh wx
¢ sh wx i . 2 ¢ sh wx

¢). Appcorance of kernels having c-ml and Wx: (Crossovers)




d). Yo wx areas found in any of tre colorless 8h or sh Ux kernels,

)., In the variegalicd kcrnels, the C areas are all ix (excepticns to
be talten un later), Ds activity no longer evident when mutation
OCCUT'S,
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£}, This is like the tests of germinal mutaticn - no Ds activity
found to occur in chroemcesomes 9 wit: these mutants,
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8. Plantg that wese c-ml Sh wx / ¢ sh wx 4c/ ac (criginal plant
alsc crossed to C s bz ds ac females:

Kernels tynes:

9. Concluscone:
-

a). Ds #lose to or at the locus of C =~ that is, c-ml

b). No Ds at the standard locotion in original wvlant.

N \ L J. . . . - - 3 03 ' ] it
“ﬁ;; c). Mutations to C ascocisted with loss of Ds activitr at the C locus,

d). No croscovers betirsen c-ml and Ds ovserved, No kernels found with
Ds activity without ¢ to C nmutaticns,

e), Mutaticns to C occur only when Ac present,

j
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; r'). Can begin to consider the nossibllity that c-ml arose through
\\~ transpositicn of Ds to the C locus,

Cis -- colorless; action of C in-ibited,
Loss of Ds from this locus -- return of C action,
IV, Attem ts to remove Ds by crcssing over -- to get a "mutaticn to CH

1, The test: ¥g ¢ sh wx ds ac fenale x Yg c-ml Sh Wx ac nale
Vg ¢ sh wx ac

Hazpterossed to Ac tester
crossed to ¢ Ac to test Tor c-ml

20,000 kernels from the test cross -- none showed any C color,



V. Attempts to rerove Ds from C by breakage-fusion-bridge cvele, This a
small test. Not many kernels analysed,

1, The cross: Re ¢ sh wx ds ac female x c-r1l Sh Wx ac male,
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5. The results: WNo cases found where color apreardd, Small test,
arger test probably would have shown this -- formaticn of a new Ac factor,

6. Conclusions: Ds rust be very close to the C gene nossibly a component
of it,
or

fresence of Ds alters crossimg-over: Heduced here,

Whatever the explenation, the DsC situation acts as a unit,
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Changes in state of ceml

1. The original state of c-ml, Appsarance of kernels with:

//f*“jx\pﬁfuﬁg

c wx/c wx/ c¢c-ml Wx, Ac ac ac
/ / ’ ® o) uwt

The sectors with altered action: C.




Found few kernels with whole area like

2. Plants grown from the selected

rernels i th
numoer of mutaticns to € and number of spots of WX o Ine

cne of the described sectors,.

altered relaticnships bestween

carefully examinsd and pattern analvsed,

a). Hange of selections:

Kl

From very much increased fre~vency of ¢ to C rmiations and no wx
areas to those in which there w re only a few C specks and

nany wWx areas,

Jyg I8

3« Bach ~lant derived Trom these kernels crossed o c/cﬁac female nlants,

Variegated kernels on resulting ear cormpored with each other and with

pattern appearing on the kernel from w-ich plant arose,

The result:
plant arose,
¢ to C mutations were high

Plants grown from the

Censtitutions: Yo

variegated kernels in each

c-ml

in kernel

the nattern of varlegation resembled that/from which the
This very constant for those cases where the rate of
and the rate of appearcnce of wx ares were less,

of the test tvpes:

centromere Ac ac

Jg ¢

li. The appearance of the plants with
This a direct test for Treruency of breaks at c-ril.
-~ = rely on b, f. b, cycles as with the kornels,

S

-

i
Plant variegation

; Green; seldom if any yg

streaks

Green; few yg streaks

Green; many yg streaks

-

very
Green;/many vyg streaks,
eavily streaked,

DsC unit that alters the ratio of events
omcscme bro-ks to those that give

is DsC locus does not armear t a
event that is altered in ratio orf

o]
e
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e rise to these changed conditions arfse
te
called -~ changes in state of the locus

1

ds centromere,

regard to ¥g to yg variegaticn®t

Do not have to
Each breaks eliminates ¥g

Kernel tvpe

Hany ¢ to C mutations; no wx areas

“Fgh fregency of ¢ to C mutations;
few wx areas

Lower frequency of ¢ to C mutations
higher frequency of wx snots

Low frequency of ¢ to C rutationsy -
igh Creguency of wx spots

5. Conclwdons:
(1) Some change has occurred to the
that give ¢ to C mutaticns without chr
dicent®ic formations,

(2) ¢The total number of events at th
changed, It is the corsequence of the
frequency,

(3). The alterations of DsC that giv
suddently -- and only when Ac is presen
(Ll). These changes at the locus arve
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II. The stability of the differcnt altered states of c-ml,

1. Changes in state occur relatively freouently if the state under
censideration gives many dicentric chromatids as the ccrsequence of an event
at the DBC locus,

8. They are rare if therstate under consideration gives few dicentrics

3. If the state gives no dicentrics, or exceedingly few of them, the
state is very stable, It does not change with regard to occurrence of i
= 5 3 2 3 !
breaks -- that is, dicentrlic chromatids, (Emphasize the dicentric aspect)
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a), *his is important. It results in a "pure" mutable gene., This
quite comprrable To other known rutable genes where breaks aprarently do not
OCCUr OIr are rare,

b)e This state of . c-ml is corparabge in its behavior in all major
respects to the a1 - Dt condition, long known in maize,
ITI, The stated of Ds at its standard location illuminated by the study of
changes in state of cerl,
1

l. The sudden change in acticn of Ds at its standard locaticn -- Ds
described earlier: - .

2. Tests mode of its stability: Quite stabgke. fad to make very rigid
selections among many kernels to obtain a state with increased freguvenecy of
dicentric formetions,

3+ The increments in increase -- occurrad stepwlse,

lis The plants -- comparisons of variegation patterns when constitutionrs:

Yg TR Ds-standard location Ac Yo c-rml4  4c

Ygfb ds \ ff// ¥g ¢ Nb_\ ac
Appearance of karnel Apnearance of plant Anpenrance of Ternei
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5. Conclusions:

a). The Dsfl state

reflects same co-diticn as at c~ml with s ate having

few dicentric forming events in comparison with mutations to C,

b). The Dsfl
dicentrics,

pattern -- reflects only those events
Probably as many other changes occur as

4= 3

at Ds that give rise to
with c-ml but the

result can not be id ntified by a phenotynic alteration, as with c-nl,

Posgibly scme way carld be found to detect these pheotrnic changes,

easy one
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IV, The origin of stable recessives, ¢, from c-ml

1.The test:

i

ihe ear:
2ars,

2,

a). “hese couvld arise from changes of Ac
b). From changes of c-ml to give a stable

3. Some of the colorless kernels selected:
A few from changes of c-ml to give stable ¢, or no ¢ %o

Ac,
in the tests made.

The tests:

c-ml/c-ml, Ac/Ac (allelic) Temale

Pew colorless, non variega'ed

x ¢/c/ ad/ac

kernels apneared on sone

male

and losses of

Ce
Most resulted Trom changes of
C mutations

Tests for presence of Ac -- Ac tesier stock

Crossed to c¢/c/ with Ac to test action of c-ml

¥rossed to ¢/ ¢

L. The stable ¢ from c-ml:

no Aec,

a), No ¢ to C mutations (within tests made) when Ac present,

b). No diccntric fromati ns,
¢). A new stable, recessive ¢ mutant,

mutants obtained frenm al-Dt testse

~- Nno bresks

4+
avt ¢

Much like thiose stabdke a

The action of Ac on ceml and Ds-standard

same kernel.

1., The crosst c-ml wx ds; Ac female x

‘ State of c-ml
*igh freguency of ¢ to C mutations
No dicentrics or rare,.

2e The constitution of the kernels:

c-ml wx / c-pl wx / ¢ Wx Ds;

c

location when both in
Wx Ds ac male,

State of Ds: High frecuency
of dicentric formations

Ac Ac ac



Background of kernel: cclorless aleurone; Wx in starch of
underlying cells,

a). Consequence of a break at Ds -=- a WX area

b). Consequence of a rutation at ce-ml

~- a C area in the alwurone lav:r,
3. ‘he general apnearance of the kernels

The color in the aleurone layer The wx spots in the underlyving
cells

i, The changes occurring somatically to Ac to produce sectors with altered
action -~ lower dose tvne or increased dosage type:

Lower decse sector No Ac action sectdr

-

g

5. The coincident events at c=ml and at Dg-standard:

Many coincidences observed, Some without
8 in maying exact intcrpretation?

What to ex-ect

Wnat observed:
cohficidence, Diffieculti

A

a)e Changes in state of Ds as consequence of this event,
b). Lranslocntiows, etc, instead of a dicent

rie formation -~ occur,
Then, no wx spot need be Tormed,

The control of Ac on the time and the cells in wrich events at both
c-ml and Ds at standard location will occur:?

1. *he doses of Ac -- and easily

2. The

seen relationship, as showm above,

resvensces of both to the stabilized Ac,

C sh bz wx ds ac  x { Sh Bz Wx Ds c ds ac x c-ril

\ Stabilized Ac stabilized Ac
e O (&




The Transpositicn of Ds from the locus of c-yl

1. How recognized: In sectorc that are C; in the kernels

c/c/c-ml, Ac, ac ac

e
Ds to right of C Y Ds to left of C e
Twin-spots e

B.F, f cveles:

B
L

2. The occasicnal aprearance of germinal mutation with Ds in new vosition:
in crosses of ¢ fericle by c-ml Ac mele,
To right of To left of C Twin-~gpots
{7
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3. The tests of the nlants derived from these kernels:

a), Crossed to ¢/c ac females

b). Lernels on ear: mm¥mxkessx Show that Ds is mresent in ©
carrying chromcscrme: Omly about 5§ or 6 cascs examined,
Can remember the positions of only three of them:
\) C Ds 5h for one

) Ds C Sh for anotner

. Ds very close to C for the fourth - no twin s ots
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